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parts of the musical scale, may greatly preponderate in intensity, 
but of which the former are alone usually of clinical interest. 

The quasi adventitious sounds due to sympathetic vibration of 
the chest wall may be damped and rendered more or less inaudible 
by firm pressure applied to the bell of the stethoscope. In order 
to thus annul the sound from mural vibrations the instrument 
must transmit by pure air conduction, and its chest-piece must 
not itself sensibly take up the vibrations of the chest wall. 
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Tiie profession has long felt the need of a more accurate knowl¬ 
edge in regard to the relative value of the several drugs employed 
as so-called “circulatory stimulants.” Since this problem first 
occupied the minds of the writers, important contributions have 
been made. The present communication appears to be justified, 
nevertheless, because of the obscurity which still surrounds many 
members of the group. Thus as concerning the therapeutic value 
of camphor there has been so far rather more of speculation than 
of positive knowledge. 

A study of some of these drugs was contemplated by us as early 
as the autumn of 1909. However, the present research was directly 
stimulated by observation of the following case: In the spring 
of 1910 a relative of one of us died as the result of a widespread 
infection, secondary to a suppurative cholecystitis. During the 
last three weeks of the patient’s life there were several periods 
of alarming circulatory breakdown, occurring during the course 
of a clinical auricular fibrillation. These acute seizures were 
apparently due to the action of the infective agents upon the 
myocardium and vasomotor apparatus. During the attacks, 
attempts were made to improve the mass movement of blood by 
the hypodermic administration of such substances as caffein, 
strychnine, and camphor. The use of camphor was followed in 
more than one instance by a marked temporary improvement in 
the character of the pulse and in the general condition of the patient. 
Nevertheless, the general course of the disease was downward. 
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On the last day of the patient's life hypodermic medication by 
camphor was frequently employed in the hope of influencing favor¬ 
ably a gradually failing circulatory apparatus- This treatment was 
without apparent effect, except that it resulted in annoyance to the 
patient, and added distress to his family. 

A resort to frequent hypodermic injections in the face of an 
.almost hopeless condition had often been observed by us, but it is 
evident that, to be justifiable, such interference must be expected 
to result occasionally in benefit to the patient. Any rational confi¬ 
dence in therapy must necessarily be based upon a knowledge of 
at least the results which may be expected from the exhibition of a 
remedial agent. Such knowledge was lacking in regard to camphor, 
the one remedy which had appeared to benefit the above-mentioned 
patient. Therefore, we decided that our proposed investigation 
of the cardiac stimulants should be inaugurated by a study of this 
drug. 

The method of bedside study which was subsequently followed 
by us owed its inspiration to Dr. James MacKenzie, whose brilliant 
work upon members of the digitalis group has had such a far-reach¬ 
ing effect in stimulating the clinical study of drugs in their action 
upon the human circulatory apparatus. In addition, coincident 
laboratory experiments were instituted, the object of which was 
the determination of the effects of camphor upon the lower animals. 

We had for some time shared the belief that the best hope for 
advance in practical therapeutics lay in the close cooperation of 
clinical and laboratory workers. To this end, therefore, our 
bedside and laboratory results on camphor have been frequently 
compared, and mutually criticised during the course of the ensuing 
experiments. When the investigation was already well under 
way the Council of Pharmacy and Chemistry of the American 
Medical Association formulated its admirable plan of cooperative 
clinical study of the cardiac stimulants. The proposed method 
of clinical investigation as recommended by it closely corresponds 
with that which had been independently adopted by one of us, 
and which was then being followed in our work with camphor. 

The present communication is of a preliminary character, and 
represents the results obtained thus far in our combined research. 

In reading the available literature on camphor one is impressed 
by the great diversity of opinion as to the mode of action, toxicology, 
and therapeutic value of the drug. Moreover, reports as to the 
clinical utility of camphor, although often enthusiastic, are apt 
to be unconvincing. There is, nevertheless, a widespread belief 
in camphor as an efficient “heart stimulant." In response to 
inquiry one may learn that many competent practitioners still 
rely upon the drug as the best which can be employed in combating 
a sudden failure in cardiac force, or impairment in vasomotor tone, 
or both. Moreover, one may find that the hypodermic use of 
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camphor in oil is frequently resorted to in ambulance work, in the 
operating room, and at the bedside, in order that an apparently 
impending circulatory failure may be averted. 

Extremely divergent views are held as to the dosage of camphor. 
Thus, it appears that the customary hypodermic dose in America 
and England is about 3 grains, whereas in Germany the average 
dose is much larger. The following references are illustrative. 

Hirschfelder 1 says that the average dose of camphor in oil is 
2 grains. 

Sollman 2 gives the dose as 1 to 5 grains and Cushney 3 as 2 to 
10 grains. 

Allbutt 4 writes: “Of the larger doses of camphor used by some 
physicians in heart failure I have no personal experience, and I 
should be a little timorous of giving it in doses of from 5 to 20 
grains as recommended by some authors. Nevertheless, the drug 
is well spoken of as a cardiac restorative, and much of this testi¬ 
mony is by physicians whose opinion is not to be overlooked.” 

The issue of the Therapeutic Gazette for June 15,1912, 5 contained 
an editorial article commenting on the use of camphor. Webster’s 
article 6 was quoted in which that author advocated the employ¬ 
ment of the drug in pneumonia in a daily dose of 30 grains. This 
dose was regarded by the editorial writer as excessive and danger¬ 
ous, and he stated that he believed that “If 1 or 2 grains fails to 
do good, then larger doses wall not produce beneficial results.” 

An abstract in the same journal 7 cites several cases of alleged 
poisoning by this drug; the author, however, admits that poison¬ 
ing by camphor is rare and generally not fatal. In several 
instances he admits that the quantity ingested was exceedingly 
small. Thus one case of fatal poisoning is said to have occurred 
as the result of eating candy containing camphor, while Blyth is 
quoted as of the opinion that from 7 to 40 drops of Rubin’s spirit 
of camphor have produced coma, convulsions, and partial paralysis. 

Hausemann 8 has collected 30 cases of camphor poisoning prin¬ 
cipally from the field of the older English literature. He mentions 
instances in which a few drops of spirit of camphor had caused 
severe collapse, convulsions, and coma. Further references are 
made to “self-experiments,” in which the ingestion of 2.5 grams 
of camphor have resulted in cramps and convulsions. 

Robert 3 gives the therapeutic dose as 0.1 to 0.2 gram in oil. 


1 Diseases of the Heart and Aorta, 1010, p. 1S3. 

* Text-book of Pharmacology. 190S, p. 465. 

1 Pharmacology and Therapeutics, 1910, p. 73. 

* Practical Treatment, edited by Musser and Kelly, 1911, ii, 55. 

4 The Use of Camphor as a Diffusible Stimulant, xxxv, 406. 

* Medical Record, Ixxix, 145. 1 Therapeutic Gazette, May 15, 1912, p. 344. 

* Handb. der ges. Arzneimittcllahre, ii, 9G4, Berlin, 1S75; Hausemann und Hilgen, Die Pfian- 

zenstoffe, 2 AuB., i, 555. 

* Lehrbuch der Pharmako them pie (43), 45 Stuttgart, 1S97. 
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The following references support the view that camphor may be 
used with safety in larger doses than those above mentioned: 

v. Leube cited by v. Jaksch, 10 gave 20 grams in a day to a 
patient with heart failure. 

VogI 11 recommends as many as 4 grams as a dose. 

Happich 11 states that from 5 to 15 grams of camphor or from 
25 to 75 c.c. of 20 per cent, camphor in oil may be injected subcu¬ 
taneously in a day. 

Schmiedeberg, 11 on the other hand, writes that a man will be 
surely severely poisoned by taking a dose of 10 to 15 grams, but 
that a medium-sized dog can eat 30 grams in a day without dan¬ 
gerous symptoms. This author calls attention to the fact that 
members of the canine family are not affected by the smell of 
camphor; yet this odor is obnoxious to the cat. 

Happich 11 states that the lethal dose by the mouth for the dog 
varies greatly. From 8 to 20 grams were given without bad results, 
and one dog received 20 grams a day during a period of ten days 
without poisoning. 

Seibert 1 * reports the use of 2.4 grams of camphor in oil injected 
subcutaneously every twelve hours in the treatment of pneumonia, 
and states that even 10 c.c. of 30 per cent, camphor in oil causes 
no poisioning when injected hypodermically every eight to twelve 
hours. 

Webster, during a period of four days, has employed camphor 
hypodermically in daily doses of 30 grains without the production 
of untoward symptoms. 

Schlutz 10 found that in infants weighing 2400 to 4500 grams, 
0.15 to 0.3 gram of camphor could be given by the mouth without 
the production of dangerous symptoms, but that in cases of 
malnutrition a relatively smaller dose could cause intoxication. 

The above examples suffice to indicate the extreme divergence 
of opinion among authors as to the safe doses of camphor. While 
some fear to give more than 2 to 5 grains, others claim that ten 
times this amount may be administered without bad effect. The 
explanation of the variation in the results obtained from the admin¬ 
istration of camphor may be found in part in the metabolism and 
excretion of the drug. 

Schimiedeberg and Meyer 17 found, as Wiedemann before them 
had found, that when camphor is absorbed it quickly unites 
with glycuronic acid and is rendered inert. It is subsequently 
excreted in the urine as camphoglvcuronic acid. However, a 


,0 Nothnagel’s Spec. Pathologic, 1897. S. 3S0. 

11 Eulenbcrg'a Realenzyklopadie, Kanipfcr. 

11 Mitthcilungen nus den Uamburgisrhen Stnata-KrankenanFtaltcn, 190S, (S) 1. 

“ Pharmakalogie, 1909, S. 274. 14 cit. 

is Medical Record, 1912, p. 743. Zeitsch. f. Kinderheilkunde, 1911 (1), 197. 

17 Zeitsch. f. pliysiolog. Chemie, 1907 (3). 
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variable fragment may escape such combination and be excreted 
uncombined by the lungs. It is this fragment which is regarded 
as responsible for the physiologic action of the drug. 

ITappich found that camphor caused death in emaciated or 
C0 2 asphyxiated rabbits, whereas glycuronic acid with camphor 
injected intravenously into such animals caused no intoxication. 
This authority also remarked that this finding explains why one 
dog may be killed with 8.5. grams of camphor while another may 
receive even 20 to 25 grams without injury. 

Schlutz 18 believes that in this fact lies the explanation of the 
toxic symptoms produced by camphor in the poorly nourished 
infants studied by him. He thinks that in such cases there is prob¬ 
ably not enough available glycuronic acid to unite with the cam¬ 
phor, and that the uncombined fragment is accordingly greatly 
increased in amount. Therefore, intoxication results; whereas, 
in well-nourished infants there is enough glycuronic acid to unite 
with nearly all of the camphor, and hence the unchanged fragment 
is so small that no intoxication occurs even after relatively large 
doses. 

If the foregoing supposition be correct it becomes evident that 
care should be exercised in the administration of camphor to those 
patients who have a poor glycuronic acid content. This condition 
may be suspected in cachexia, in starvation, and in cases of C0 2 
poisoning, of severe sepsis, of eclampsia, etc. 

It is not the purpose of this communication to deal with the 
toxicology and action of camphor upon the tissues and organs 
not directly associated with the circulatory organs. It may, how¬ 
ever, be observed that there is good evidence that camphor may 
act as an excitant on the central nervous system and as an irritant 
to the gastro-intestinal tract. Small doses, according to Schmiede- 
berg, induce cerebral symptoms such as dizziness, headache, con¬ 
fusion of ideas, and delirium. With large doses (10 to 15 grams) 
severe poisoning occurs, evidencing itself by pain in the stomach, 
hallucinations, and convulsions. However, these symptoms later 
subside and complete recovery follows. 

The evidence in regard to the effect of camphor upon the cardio¬ 
vascular system is of a contradictory character. The drug is said 
to cause a periodic increase in blood pressure in the curarized 
animal, an effect due to its action on the vasomotor centre On 
the heart, small doses cause an increase in rate and force of beat, 
due to stimulation of nerve endings and of heart muscle. In larger 
doses there is a concomitant weakening of heart action. Experi¬ 
mentation upon the dog shows that the intravenous injection of 0.04 
to 0.1 gram causes a lowering of blood pressure. (Schmiedeberg.) 

On the other hand the work of Roth 19 shows that camphoric 


51 Loc. cit. 


Jour. I'harm. and Expcr. Tlierap., 1911, ii, -105. 
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acid is practically without effect upon the circulation. This author 
found that early in the experiment there was a small sustained 
rise in blood pressure following either a large or a small dose, but 
he observed that later the same dose caused a sustained fall. The 
heart rate was decreased in all but one instance. Roth attributes 
these results to salt action, and does not consider camphoric acid 
itself as a heart stimulant. 

Cushney believes that the only result obtainable from therapeutic 
doses of camphor is a slight dilatation of bloodvessels, a condition 
due to peripheral action. Sassen 20 claims that after small doses 
(0.1 to 0.5 gram) the pulse becomes fuller and stronger, while 
after large doses (0.8 to 2.0 gram) its frequency and fulness are 
diminished. 

It appears to be fairly well established that camphor can restore 
the heart after poisoning with chloral, muscarine, strychnine, 
and such other drugs as are thought to depress the irritability of 
the cardiac muscle. 

Bohme 21 found that camphor restored the heart after chloral 
poisoning. 

Harnack and Witowski 22 found that muscarine standstill of the 
heart is removed by camphor. 

V. E. Henderson 23 agrees with Bohme. He found that an inter¬ 
ference with rhythm brought on by chloral could be frustrated 
by camphor. 

Maki 24 observed that the low blood pressure caused by chloral 
poisoning was greatly raised (3S to 80 mm.) by camphor. 

Laangard and Maass, 25 using a preparation of dextro, levo, 
and inactive camphor were not able to demonstrate any action 
on the normal frog’s heart after poisoning the heart with camphor. 
Hamalamen 26 found that camphor can restore the frog’s heart after 
it has been damaged by chloral according to Bohme’s 27 method. 

Thus it is evident that the results of laboratory investigation 
strongly support the view that camphor is antagonistic to the 
depressing effect upon the heart of chloral, and also of muscarine 
and strychnine. 

There is also some laboratory evidence that camphor may 
restore coordinate contraction of the heart which has passed into 
fibrillation. 


50 Vergleichcnde Untcrsuchungcn fiber die Wirkung eiiiiger Kampfcrartcn, Inaugural Disser¬ 
tation. 1909. 

11 Archiv f. exp. Path. u. Pharm.. 1905, III, 34G. 

3 Arch £. exp. Path. u. Pharm., 1876, v, 401. 

3 Jour. Pharm. and Exper. Tbcrap., 1911, ii, 153. 

3 Ucbcr d. Einfl. des Camfers, Caffeines, und Alkuloids auf das Ilerz, Inngural Dissertation, 
Strassburg. 1884. 

3 Therap. Mount*., 1907, xxi. 513. 

3 Skand. Arch. f. Physiol., 190S, xxi, G4. 

3 Loc. cit. 
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Seligman 23 found that fibrillation of the cat’s heart was promptly 
relieved by camphor, and also discovered that he could not estab¬ 
lish lasting fibrillation of the heart while it was being perfused with 
camphor. Fibrillation occurred only during the application of 
electrodes, upon the removal of which the fibrillation ceased. 

Kronecker 23 called attention to the difference which he believed 
to exist between the heart of the cat and that of the dog. He 
stated that he had studied over two hundred fibrillating hearts of 
the dog without ever having witnessed a recovery from fibrillation, 
w’hile in the cat heart, spontaneous recovery from fibrillation is 
not unusual. 

Gley," on the other hand, has found that the heart of a newborn 
puppy is highly resistant to faradization, so that under ordinary 
conditions, after the removal of the electrodes, normal rhythmic 
contractions are resumed. 

In planning our bedside study of camphor, w’e decided to limit 
the investigation to the effects of the drug, as administered hypo¬ 
dermically, upon the circulatory apparatus of human subjects 
exhibiting varying conditions of the cardiovascular apparatus. 
We believe that a clinical study of the effect of a drug upon the. 
circulatory system should include observations on the following 
conditions: changes in the force, frequency, and rhythm of the 
heart beat; variations in peripheral resistance; alterations in the 
volume of the blood. Definite results, if obtained, should be 
analyzed by eliminating vagus action by atropine, by the study 
of polygraphic tracings, and by a comparison with results obtained 
in the laboratory. 

For the purpose of the present investigation, camphor was 
dissolved in oil and administered subcutaneously. The drug was 
obtained from several sources of supply, and was either dissolved 
under our direction, or obtained in ampullze specially prepared 
for hypodermic use. The administration was by single or multiple 
subcutaneous or intramuscular injection into patients who could 
be somewhat arbitrarily divided into the following groups: 

A. Patients whose circulatory apparatus was apparently normal. 

B. Those whose auricles were in clinical fibrillation (confirmed 
by polygraphic tracings). 

C. One patient (2 observations) with valvular disease but 
normal rhythm. 

D. Patients with unclassified cardiovascular diseases, chiefly, 
however, affecting the myocardium and vascular coats. 

In addition to the above, two control experiments were con¬ 
ducted. Sterile oil was injected into a patient of Group A and into 
one of Group B. All the subjects but one were adults in a state 

*» Archiv f. exp. Path. u. Pliarm., 1003, lit* 333. ** Zeitschr. f. Biologic, 1S9G, xvi, 529, 

i' Archiv. dc Physiologic, 1S91, iii, 733; Soc. de Biologic, 1891, 108. 
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of nutrition from fair to good. Records of pulse and of systolic 
and diastolic blood pressure were made at frequent intervals cover¬ 
ing a period of forty to two hundred and seventy minutes after 
the injection of the drug; the usual duration of the observation 
was about one hundred and twenty minutes. The patients were 
frequently questioned as to the presence of subjective symptoms 
which might be attributable to the camphor, but in not a single 
instance was there obtained any evidence of drug action, with 
the exception of a complaint of burning at the point of adminis¬ 
tration. The latter sensation was frequently accompanied by local 
redness and swelling, which lasted for several hours. 

This study was carried on under such circumstances as made 
an estimation of the volume of the blood impracticable. Poly¬ 
graphic tracings were taken in several of the fibrillation cases 
before, during, and after the use of camphor, but in no instance 
was there observed any alteration in the type of radial or venous 
pulse as the result of the medication. Blood pressure was estimated 
by the auscultatory method, a Stanton and a standardized Tycos 
instrument being employed. The point of disappearance of the 
second sound was recorded as an admittedly unsatisfactory indi¬ 
cation of diastolic pressure. During certain of the experiments 
it was unfortunately impossible to repress the action of such ex¬ 
traneous influences as mental excitement and muscular action. 
The atropine test did not appear to be indicated in any experiment. 
Reference to the table which follows will show the type of subject 
and dosage employed in each experiment, together with the char¬ 
acter of pulse as to rate and rhythm, and the systolic and diastolic 
blood pressure as recorded before and after the administration 
of the camphor. 

The table given below may be summarized as follows: 

1. Controls: Injection of sterile oil containing no camphor. 
(Class A and B.) A single observation was made upon each 
of two patients. The following variations were noted during the 
time of observation: systolic pressure, 13 mm.; diastolic pressure, 
10 mm.; pulse rate, 12 beats. 

2. Patients with apparently normal circulation: (Class A) five 
observations. In only one (Experiment 5) was there any distinct 
change in the circulation. The patient showed, seven minutes 
after the hypodermic injection of 20 grains of camphor in oil, a 
fall of about 17 mm. in systolic pressure and 25 mm. in diastolic 
pressure. 

3. Patients with auricular fibrillation and various cardiovascular 
lesions: (Class B) nine observations. In only three was there 
any distinct change. In E:q>eriments 2 and 3, one observation 
each, there was a distinct rise in diastolic pressure, and a slight rise 
in systolic pressure ten minutes after the administration of camphor. 
One patient received ten grains and the other twenty grains. 



Condition of patient boforo administration. Administration. Condition after administration. 
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In Experiment No. 7 there was a rise in systolic pressure of 
45 mm. during the first fifty-five minutes following the injections 
of the drug. The patient was a senile dement and became much 
excited by the proceedings incident to the experiment. A second 
observation upon the same patient (Experiment No. 20), under 
apparentlyJike conditions of decompensation, but with less mental 
agitation and with a slightly smaller dose of camphor, was negative 
as to result. In Experiment No. 17, in which the injection of cam¬ 
phor was followed by no result, a subsequent use of strophanthin 
intravenously during a period of acute dilatation exercised a pro¬ 
nounced. effect in slowing the rate and improving the condition 
of the circulation. In no instance was there any effect upon the 
fibrillation. 

4. Patient with valvular lesions and normal rhythm (Class C). 
Two observation were made upon one patient. In - one observation 
(Experiment No. 4) there were two sharp accelerations of pulse 
rate, with a quick return to normal, together with an initial rise 
in the diastolic pressure which was net sustained. No other changes 
occurred. Experiment No. 6 was negative. 

5. Patients with unclassified affections chiefly myocardial. 
(Class D): Four patients were considered, with conditions of the 
cardiovascular apparatus not included in Groups B and C. One 
observation was made in each of four patients. In two of these 
experiments, Nos. 1 and 14, more or less fluctuation within narrow 
limits of both blood pressure and pulse rate was found, but in each 
instance there was a quick return of blood pressure to the normal. 
The pulse rate in No. 1 rose fourteen beats, while that in No. 14 
fell sixteen beats during the respective experiments. 

The laboratory investigations consisted in (1) manometric 
blood pressure observations upon the unanesthetized animal, 
using the T-cannula method devised by one of us. 31 Normal 
animals were taken , as subjects, except in one instance where 
camphor was administered in large doses to a moribund animal. 
(2) Perfusion experiments were made upon the isolated heart of 
the cat. 

The laboratory results were in agreement with the clinical 
findings. Doses of sufficient size to produce slight muscular 
twitchings failed to cause any distinct rise in blood pressure, or 
any increase in rate or amplitude of the heart beat in the normal 
dog. . In the moribund dog (one experiment) there was slight 
transitory heightening of blood pressure together with increased 
amplitude and rate of heart beat, coincident with mild convulsive 
seizures, which possibly contributed to the circulatory changes. 

The perfusion of the isolated heart of the cat with a saturated 
solution of camphor in defibrinated blood and 0.9 per cent, sodium 


11 Heart, 1910, ii, 5. 

VOL- 145, no. 2.— fehiiuaht, 1913. 9 
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Chart 2.—Observation No. 7. Patient with cardiovascular renal disease; auricle in fibrilla¬ 
tion. Many ventricular systoles fail to reach radials. Marked decompensation. Senile demen¬ 
tia. During progress of experiment the patient was greatly excited. There was much voluntary 
muscular movement, which could not be controlled by the observer. Satisfactory venous 
tracings were not secured from tliis patient, as it was impossible to induce him to suspend 
breathing, while, further, the head was kept in almost constant motion during the attempt. 
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Chart 3. Observation Nos. 19 and 20. Same patient as in observation No. 7. Condition 
of patient unchanged as regards fibrillation and decompensation, but as patient was now fumiliar 
with the proceeding, there was less mental excitement and muscular movement than was present 
during the progress of the former experiment. 


130 

140 

130 

120 

110 

6YST. 

-IS- 





r - 


nr 

— 

! 

□ 







7 

V 


. - 

1 


r 

/ 



\ 


/ 

































00 

PULSE 

80 

70 














—- 

□ 


\ 



— 

n 




n 






















—i 

3\ 




DIAST. 

50 







i 





o| cT 

"AiM!" 

a 

s g ^ 

a 

8 2 2 {f 

^ a ^ 2 

s 

s ss 

- " 





252 heard, brooks: the therapeutic value of camphor 

chloride solution was without effect upon the normal strongly 
beating heart. In two instances the fibrillating heart was restored 
to normal coordinate contractions by perfusion with camphor. 
The camphor solution employed was, however, a saturated one, 
and therefore these positive laboratory results should not be 
interpreted as being in conflict with our negative clinical findings 
in auricular fibrillation. 




Chart 5.—Observation N T o. 22. Patient with auricular fibrillation. Compensation. Digitalis. 


Summary. In the clinical experiments, camphor injected subcu¬ 
taneously in oil in doses as large as 50 grains failed to produce 
any definite effects. The variations in pulse and in blood pressure 
occasionally following the use of the drug were so inconstant as 
to make it probable that they bad no relation to the medication 
employed. 

The failure of the drug to influence clinical fibrillation of the 
auricle in the human subject is only in apparent contradiction 
with our own and other laboratory observations, that perfusion 
of the isolated cat’s heart with camphor may remove fibrillation 
and restore coordinate contractions. The explanation of this 
apparent discrepancy is probably to be found in the fact that the 
dose was greater in the perfusion experiments than was possible 
in the clinical observations, and that in the former, the condition 
of fibrillation in the normal heart was induced artificially. A 
further point to be considered is that different animal species and 
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varying ages even of the same species show marked differences with 
respect to fibillation. 

In the single laboratory experiment in which a stimulating effect 
upon the circulation was observed, the positive result was possibly 
due to the fact that the animal was emaciated and moribund, 
and that therefore it may not have been possessed of sufficient 
glycuronic acid to combine with the camphor. 



Therefore, while camphor may be an active agent in certain 
disorders in which there is an abnormally small glycuronic acid 
content, and while experiments indicate that the drug exercises a 
favorable effect upon the heart muscle which is poisoned by chloral, 
muscarine, or strychnine, nevertheless camphor should neither be 
relied upon as a cardiac stimulant nor feared as a toxic agent in 
the doses employed by us and under the conditions studied. 







